We evaluate the impact of foreign aid to five services sectors (transportation, information and communications technologies (ICT), energy, banking/financial services, and business services) on exports of downstream manufacturing sectors in developing countries. To address the reverse causality between aid and exports, we rely on an identification strategy that exploits (i) the variation of aid flows to services sectors and (ii) the variation of service-intensities across industrial sectors and countries using input-output data. We use data of 132 countries between 2002 and 2008. We find a positive effect of aid to services, in general, on downstream manufacturing exports of developing countries across regions and income-level groups.
Introduction
The global recession has placed aid budgets of donor countries under significant strains.
In addition, aid effectiveness as it relates to trade is at the forefront of development policy discussions. There is also increased attention to project planning and focusing aid for trade in areas of maximum impact and return on investment. Moreover, there is very limited empirical evidence on the impact of aid to service sectors. Aid for trade has rapidly gained importance in trade and development circles as well as in the donor community. Started at the Hong Kong WTO Ministerial Conference in December 2005, the aid for trade initiative aims at assiting developing countries, particularly least developed countries, overcome their supply-side constraints, so as to expand trade and securegains from global integration. Despite enjoying preferential market access and facing lower tariffs, several developing countries -especially low-income countries-have seen their share of world exports diminish over the past years.
Clearly, the reduction of tariff and non-tariff barriers faced by developing countries is an essential condition for their export growth, but not a sufficient one. Some of these countries lack the necessary exporting infrastructure (e.g. efficient ports, adequate roads, reliable electricity and communications), lack the necessary technology and knowledge to meet product standards prevailing in high value markets (sanitary measures, technical barriers, certification, etc.) , or lack the necessary institutions that provide stable and transparent regulations that would allow them to reap the benefits from global trade integration.
Evidence on the effectiveness of aid for trade in improving trade-related performance in developing countries is still limited. An important issue prevalent in any econometric assessment is the potential reverse causality between aid and trade. Indeed, aid for trade is expected to have an impact on exports, however, aid may also be determined by export performance. If, for instance, better performing countries are rewarded with more aid, estimates of aid for trade coefficients would be biased upward.
In this paper, we propose an identification strategy that helps overcoming the reverse causality of the trade-aid relationship. Using input-output data, we exploit the differential service-intensities of manufacturing sectors to evaluate the impact of aid in five service sectors (transport, communications, energy, banking/financial services, and business services) on exports of downstream manufacturing sectors for 132 countries between 2002 and 2008.
Our estimates, in general, show a positive effect of aid to services on downstream manufacturing exports of developing countries. Aid to transport, energy, and banking sectors have consistently a significant and positive impact on downstream manufacturing exports. The effectiveness of aid to transportation in terms of exports growth diminishes for country groups with higher income, whereas the effectiveness of aid to energy and business services increases with the income of the group.
The rest of the paper is organized as follows. Section 2 provides a literature review on aid and aid for trade. Section 3 explains our identification strategy. Section 4 describes the data and data resources used in our empirical analysis. Section 5 presents our results. Finally, the last section concludes and discusses potential avenues for further research.
Literature Review
Our review is divided in two parts. We start with a brief account of the large literature on aid and growth, where the reverse-causality of aid-growth is prevalent. The second part defines briefly aid for trade and reviews the literature that is more specific to it.
Aid and Growth
The literature on the impact of aid on the level of development of recipient countries is very large and keeps growing, and we provide a small and selective review in this paper.
Unfortunately, the results of the studies have been mixed. 1 There is no robust evidence of either a positive or negative correlation between foreign aid inflows and the economic growth of poor countries.
Most studies that find a positive effect between aid and growth also find this holds only under specific conditions such as quality of institutions, geographic location, and social elites of a country whereas other studies find that the type and timing of aid is what matters most. 2 On the other hand, Rajan and Subramanian (2011) argue that the costs emanating from foreign aid offset its benefits. The authors find that aid has a Dutch disease effect on the terms of trade of recipient countries resulting in a negative impact on traded goods and on growth. The existing literature also stresses the reverse causality between aid and growth that could lead to misleading results. A few studies attempt to address this problem using instrumental variables. Rajan and Subramanian (2008) estimate a bilateral aid specification including variables traditionally used in the gravity model of bilateral trade (i.e., common language, colony relationships, among others) to generate a fitted aid measure (first stage) that is used as an instrument for aid in a GDP growth equation (second stage). They find little robust evidence of a positive (or negative) relationship between aid and GDP growth. On the other hand, Bruckner (2011) adopts a different two-stage strategy. In the first stage, he estimates an equation explaining aid using rainfall, commodity price shocks, GDP growth, and other controls.
In the second stage, the fitted residuals are used as instruments for aid in a per capita GDP growth specification. Bruckner finds that aid has a significant and positive effect on real per capita GDP growth.
Finally, Bourguignon and Sundberg (2007) argue that the mixed impact of aid and growth found in the literature is to be expected considering the heterogeneity of aid motives.
They suggest that in order to make further progress on aid-effectiveness is necessary to have a better understanding of the complex causality chain linking foreign aid to final project outcomes.
Aid for Trade
According to the WTO, Aid for Trade aims to help developing countries, particularly least-developed countries, build-up the trade-related skills and infrastructure that are needed to implement and benefit from WTO agreements and to expand their trade. Indeed, Cali and te Velde (2010) evaluate whether aid for trade has improved export performance. They find that aid for trade facilitation, and to some extent aid for trade policy and regulations, helps reduce the cost of trading (both in terms of exports and imports). In addition, their results suggest that aid to economic infrastructure increases exports, whereas aid to productive capacity appears to have no significant impact on exports. The authors correctly point out that aid for trade is possibly endogenous to exports; particularly aid to productive capacity.
For instance, if better performing sectors tend to receive more aid for trade than other sectors, it
would generate an upward bias in the aid coefficient. To address this endogeneity, the authors instrument aid for trade with the degree of respect for civil and political liberties measured by the Freedom House Index and with an index proposed by Gartzke (2009) that measures the "affinity of nations" 6 . The authors argue that many donors choose recipients based upon development and democratic measures like these which make these indicators correlated with aid but not with exports. However, the authors acknowledge that their instruments are not appropriate for sectoral analysis, as they only vary across country-year and not across country-sector-year.
We propose an alternative identification strategy that allows us to analyze the impact of sectoral aid. To address reverse causality, we exploit the links between the service sectors that receive aid and downstream manufacturing sector relying on input-output tables. Although inputoutput data has not been used in the analysis of aid effectiveness so far, a number of studies, particularly in the FDI literature, make use of it. Given the difficulty of finding consistent inputoutput matrices across countries most studies rely on input-output data from the United States to describe the technological possibilities of firms in a given economy. We will use 78 input-output tables from the Global Trade Analysis Project (GTAP) as in Trefler and Zhu (2010) .
Finally, this research extends preliminary work by Ferro et al. (2011) . For the current research, we have gathered input-output data for 78 countries from GTAP in contrast to input-output data for a single country used in Ferro et al. (2011) . Our sample has been enlarged to encompass 132 countries, compared to a sample of about 100 countries in Ferro et al (2011) . In addition, our time span has been more carefully chosen and starts in 2002, and not in the 1990s
as previously, as the coverage of aid data is only reliable from that year according to OECD CRS.
Tackling Reverse Causality: An Identification Strategy
Aid flows are expected to have an impact on exports, but a country's exports may also affect the aid the country receives. It is plausible that donors target industries in recipient countries where exports are either expanding or declining. As mentioned above, Brenton and Uexkull (2009) find that exports have increased owing to the effect of donor-funded export development programs in a number of countries. However, although the programs have preceded stronger export performance, causality cannot be clearly determined. Factors like the initial size of export sector, or selection bias (i.e., technical assistance may target products with already promising prospects) appear to be the real reasons behind the targeted commodities.
To address this issue, we propose an original identification strategy. Instead of directly focusing on how aid that targets a specific manufacturing sector impacts its own exports, we analyze how aid that targets service sectors-such as banking, energy, and business serviceshas an impact on exports of downstream manufacturing using these services. OECD donors report disbursed flows of yearly aid by service sector to each recipient. Table 1 reports total aid disbursed in 2008 into the different categories of aid for trade and displays the link that we use in our identification strategy between service categories and manufacturing sectors.
Our identification strategy could be considered an extension of Rajan and Zingales (1998) . The main idea of their identification strategy is that industries differ in terms of their dependence from external finance because of industry specific technological reasons. Therefore, when a country's financial system develops those sectors that rely more heavily on external finance will benefit and grow disproportionately faster. In our case, we exploit the dependence of manufacturing industries not only on financial services but also on transportation, ICT, energy, and business services. As Rajan and Zingales (1998), we expect those manufacturing industries that use transportation more heavily to benefit the most from aid to transportation services, industries that use energy more intensively to benefit the most from aid to energy services, and so on. If aid has a positive impact it should improve the quality of the services provided and/or reduce the costs to downstream users of these services. Thus, industries that use these services more intensively should be able to produce more (i.e., cheaper inputs) and ultimately export more as well.
To implement our identification strategy, we need both the amount of aid received by each service sector in a countryas well as information on how intensively a manufacturing sector uses upstream services sectors. Information on service intensity can be computed from inputoutput tables which provide information on the inter-industry relations of an economy. We use the total input requirements which are estimates of the inputs-including services-for each industry that are directly and indirectly required to deliver a dollar of the industry output to final users. Thus, exports are determined by:
where: X ijt is exports of sector j in country i in year t; aid ikt , is the amount of aid addressed to the service sector k of recipient country i in year t; k_intensity ij is the intensity with which the manufacturing sector j uses upstream service sector k in country i. which can be roughly interpreted as the cents of service k used in the making of a dollar of product j. We also include country-sector fixed effects, , to control for invariable characteristics specific to a manufacturing sector in a given country, such as constant taxes and subsidies. Country-year effects, , control for shocks specific to a country a given year, such inflation, exchange rates, political or economic shocks, climate shocks such as natural disasters.
Sector-year effects, , control for shocks specific to a sector worldwide in a given year, such as any supply or demand shock having an impact on world market prices.
Data Description
Aid flow data was compiled from the OECD's Creditor Reporting System (CRS); exports, specifically mirrored imports, were taken from UNCTAD's COMTRADE database; output was taken from UNIDO's INDSTAT 4; and input-output tables were compiled from GTAP7 and Argentina's INDEC. Since each of these sources uses different classification schemes, we first merged all databases together through the concordances described in Table 2 The key ingredient in our analysis is the link between inputs and outputs across sectors in an economy, as described in the input-output matrix. Extracting balanced input-output tables from the GTAP dataset requires several steps: the essential reference is McDonald and Thierfelder (2004) . We first extracted all the social accounting matrix (SAM) components that are part of an input-output table, and then calculate the total input requirements for each sector.
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Out of the 132 countries in the sample, only 60 have country specific input-output tables in GTAP7; the remaining 72 countries are matched to 18 regions for which regional input-output tables are available, and therefore regional input-output table is used for these countries.
Any change in a service sector will affect directly downstream manufactures using it, but also indirectly through other inputs using this service 9 . We are interested in the total effect that can be defined as the sum of direct and indirect effects. It can be derived from the total requirement matrix that is computed using a simple multiplier, (I-A) -1 , where I is the identity matrix and A is a matrix of direct input coefficients. Figure 3 depicts the average service intensities of each manufacturing sector across countries in our sample. Table 3 presents summary statistics for the total input requirement of all five service sectors.
Results
This section describing results is divided in three subsections. The first subsection presents the baseline estimates and a number of robustness checks. The second one displays 7 http://www.oecd.org/document/50/0,3746,en_2649_34447_14987506_1_1_1_1,00.html 8 Input-output data extracted from the GTAP data set are the result of the GTAP fitting procedure. Original data are not provided in the GTAP data set. 9 For a detailed discussion on input-output analysis see: Miller and Blair (2009). results for sub-samples of countries grouped by income and regional breakdowns. The third one analyzes the impact of aid on total output rather than on exports. Table 4 reports estimates of equation (1) We carry out a number of robustness checks on the baseline estimates to address concerns about data limitations. As mentioned in Section 3, only 60 out of the 132 countries in the sample have country-specific input-output tables in GTAP. To confirm that our results are not driven by the 72 countries sharing 18 regional input-output tables, we estimate the baseline specification on the sample of 60 countries that have country-specific input-output tables; column 2 displays the results. With less than half of the total number of observations, aid to transportation, energy, and banking services maintains the positive significant relation with manufacturing exports whereas aid to ICT and business services is no longer positive; however it is not statistically significant.
Baseline estimates
A different way to verify the sensitivity of the input-output data in our estimates is to use the same input-output table for all countries. We replace services intensities computed from GTAP input-output tables with intensities obtained from the total input requirement table from
Argentina. 10 The estimates are shown in column 3 of Table 4 . The main results hold: aid to transportation, energy, and banking services is positively associated with higher levels of manufacturing exports. However, in this case, aid to business services becomes positive and significant whereas the coefficient on aid to ICT services remains statistically insignificant.
As mentioned in the data description, CRS aid disbursements coverage has been improving over time. As a way to check for measurement error in aid disbursement data we estimate the baseline regression using only the last three years of available data. Column 4 of Table 4 displays the results. Aid to all service sectors displays a positive relation with manufacturing exports; however, aid to banking is not statistically significant. Notice that the magnitude of the coefficient on business services increases substantially. This could be due to the concentration of more resources into this type of services in the last few years as shown in Figure 2 .
As a final robustness check, we estimate equation (1) Table 4 . The main results still hold: aid to transportation, energy, banking and business service sectors reveals a positive and significant relation with exports whereas aid to ICT services again is not statistically significant.
Estimates by Income and Regional Samples
We estimate the differentiated impact of aid effectiveness by region and income level of recipient countries. A priori, aid effectiveness may differ in each region and income group, as each subgroup of countries produce and export a different bundle of goods given their initial endowments, quality of services, and production technology. Attempting to measure the effectiveness aid to services in each region and income group can provide a starting point for the analysis of individual country policy recommendations. energy, and banking in low-income countries has a positive and significant effect on manufacturing exports. Only aid to business services records a negative impact on exports in low-income countries. In lower-middle income countries, aid to ICT services is associated with lower levels of manufacturing exports whereas in upper-middle income countries aid to transportation services seems to have a negative impact.
The effect of aid to transportation on exports growth is lower the higher the income of the group of countries. As aid to transportation mainly consists in investments on physical infrastructure, this result is consistent with Portugal-Perez & Wilson's (2010) finding that the marginal effect of physical infrastructure improvement on exports appears to be decreasing in per capita income. Aid to energy and business services follow the opposite progression across income groups, as their impact on exports increases with the income of the group.
Regarding the progression of aid to banking and business services across income groups, aid to banking has a positive impact in low-income groups and aid to business services has a negative impact. By opposition, the impact of aid to banking services is negative for uppermiddle countries, whereas the impact of aid to business services is positive. Lower-middle income countries experience a positive impact of both aid to banking and services. These results suggests that, as upper-middle income countries might be more financially developed, aid to banking services does not have the positive impact it does in low income countries. Furthermore, once firms have access to financial services, other services such as business development and technical advisory seem to become a priority; consequently, aid to business services in middle income countries has a positive effect on manufacturing exports.
Estimates on sub-samples of countries by regions, presented in Table 6 , also confirm these results. For example, for the regions with the highest percentage of upper-middle income countries-Latin America and the Caribbean (LAC) and for Middle East and North Africa (MNA)-aid to business services is positively associated with higher manufacturing exports whereas aid to banking services displays a negative relation with manufacturing exports. On the other hand, in South Asia where there are only low income and lower-middle income countries, aid to banking is positively associated with manufacturing exports whereas aid to business services is negatively associated.
Aid and Output
If aid has a positive impact it should improve the quality of the services provided and/or reduce the costs to downstream users of these services. Thus, industries that use these services more intensively should be able to produce more (i.e., cheaper inputs) and ultimately export more as well. We use the same methodology described in Section 3 to confront this idea with actual output data. Table 7 shows the results for a selected number of countries that have output data available. The dependent variable in column 1 is the natural logarithm of individual industry output whereas the dependent variable in column 2 is, as in previous results, the natural logarithm of exports for each industry. We can see that the effect of aid to services is very similar for manufacturing output as it is for exports except that the effect, in absolute terms, is slightly greater for output. These results make sense as any improvement in services will benefit all firms-exporting and non-exporting-thus the effect of aid is slightly greater for output than for exports.
Conclusions
Assessing the effectiveness of trade-related projects is a challenging task. Rigorous methods of impact evaluation used more extensively in education, cash transfers, and health programs, are less easily implementable in trade projects. In the absence of micro-level impact evaluation, macro-level evaluations can provide a general assessment on whether aid has had the expected impact on a specific variable. Certainly, macro-level exercises are not free from data and limitations and the presence of endogeneity, and results have to be taken carefully for policy recommendations.
We propose an original identification strategy to measure the impact of aid on exports exploiting the input-output linkages in an economy to analyze how aid to service sectors affects manufacturing exports. We believe that our estimating strategy is econometrically sound and the results suggest areas for further exploration, as it relates to discussions on aid for trade. A similar analysis can be extended to estimate the spillover effects of aid on different input sectors on downstream exports.
We find that aid to the transportation and energy sectors are the most effective when the objective is to increase exports of a recipient country.. These results are robust to a number of different specifications. The effectiveness of aid to transportation in terms of exports growth diminishes for country groups with higher income, whereas the effectiveness of aid to energy and business services increases with the income of the group.
Finally, we believe that the results presented can help inform future research and policy discussions on an area of aid for trade largely unexplored, the link between aid and the services sector. A more detailed analysis involving rigorous impact evaluation of specific projects covering costs and benefits for a developing country can provide guidance on how to increase aid efficiency.
TABLES AND FIGURES Figure 1 -Aid for Trade (USD millions)
Figure 2 -Total AFT vs. Share of AFT in Total Aid 0 5,000 10,000 15,000 20,000 25,000 1 9 9 0 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 Robust standard errors in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%. Dependent variable is ln(exports). All regressions control for country-sector, country-year, and sector-year effects. Robust standard errors in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%. Dependent variable is ln(exports). All regressions control for country-sector, country-year, and sector-year effects. Robust standard errors in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%. Dependent variable in column 1 is ln(ouput) in column 2 is ln(exports). All regressions control for country-sector, country-year, and sector-year effects.
